Parabolic compound refractive lenses (PCRLs) are high quality imaging optics for hard x-rays [1] . They can be used for the production of intensive hard x-ray microbeams for microanalytical applications [2] , and are particularly well suited for full field imaging applications, such as full field microscopy and x-ray lithography with a PCRL as reduction lens.
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For hard x-ray microscopy a PCRL can be used as an objective lens to enlarge the projection image of a sample. This way, x-ray micrographs with resolutions down to 300nm have been achieved so far using Al as a lens material. Using more transparent lens materials such as beryllium, resolutions down to 50nm are expected. A detailed numerical model of the contrast formation including coherent phenomena is given. Due to the inherently small numerical aperture of PCRLs, the depth of field is large, and images of sufficiently thin samples (~1mm thickness) are sharp projections. This allows to combine microscopic imaging with tomography. First experimental results on this method are given.
Similarly, a PCRL can be used to project the reduced image of an x-ray lithography mask onto a resist. In a first experiment, demagnifications between 3 and 6 were obtained at an x-ray energy of 20 to 25keV using aluminium lenses. Future beryllium reduction lenses will work optimally around 10keV. Resolution and modulation transfer are discussed in detail and compared to alternative lithography techniques.
